Measurements
Fourier transform infrared (FTIR) spectra were acquired using Varian 640 spectrophotometer through the ATR method. The absorption spectra were measured using a PerkinElmer/Lambda 900 model UV/VIS/NIR spectrophotometer, for solution spectra the SMs were dissolved in chloroform, while in solid state SMs were supported on glass substrates by spin-coating. 1 H and 13 C NMR spectra were recorded at 21 ± 1 °C using a JEOL ECA 500 MHz spectrometer equipped with a 5 mm multinuclear pulse-field gradient probe. Spectra were recorded in CDCl3 solution (0.9 mmol of the compound per 0.5 mL of solvent). The chemical shifts were referenced to tetramethylsilane (CH3)4Si, which served as an internal standard (δ 1 H = 0, δ 13 C = 0).
Details of the calculations and computational methods
The computational chemistry calculations were performed using the Gaussian 09 package, and molecular visualization was performed with ChemCraft 1.7 (2013) software. The functional and basis set used were selected based on the results published by Dixon D. A. et al., [1] . In this work, authors concluded that for the calculation of molecular orbitals energies and electronic density distribution of organic molecules, the use of the exchange correlation BL3YP functional and the 6-31 + G * basis set is enough to calculate the KohnSham (HOMO and LUMO) orbitals and to correlate them with the molecular properties.
To have an idea of the electronic transitions, which are due the experimental UV-vis bands, TD-DFT was carried out. In the Table S1 are listed the excited-state energies, the corresponding oscillator strength (f) and the configuration of the transition, calculated by TD-DFT. Analyses showed that for three molecules, the experimental red-shifted absorption bands are provoked for HOMO→LUMO (H→L) transitions. These electronic transitions correspond to symmetric intramolecular charge transfer from donor to acceptor groups contained in the molecular structure. 
Details for Cyclic voltammetry
Cyclic voltammetry (CV) was performed using an advanced electrochemical system, PARSTAT 2273 potentiostat; a platinum electrode, a silver wire, and 0. 
Photovoltaic device fabrication and characterization
Mixed solutions for the active film were prepared by dissolving 35 mg/mL of TPA- Table S1 shows the torsional angles for TPA-TPD, TPA-PT-TPD and TPA-TT-TPD obtained from the geometry optimization by DFT. Values of ϕ 1 and ϕ 1 ' close to zero (0.5−1.5 °) indicate that the portion of the molecule, which is attached directly to TPD fragment is coplanar, it is due to the C−H···O or S···O intermolecular interaction ( Figures   S2−S5) . [7] This molecular planarity, favors the electron delocalization of the molecules and therefore the energy of internal charge transfer of donor to the acceptor is lower. For TPA-PT-TPD geometry is not completely coplanar because the phenyl TPA is outside of plane (ϕ 2 and ϕ 2 ', 33.0−33.5 °), it increases the energy barrier for electron delocalization, so the electron density on HOMO is localized in the donor fragment, while the electron density LUMO is confined in the acceptor fragment. Figure S6 . J-V curve of the OSCs based on TPA-TPD:PC71BM with different donoracceptor weight ratios. 
Planarity Analysis of SMs by DFT

